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Background: Transcatheter aortic valve replacement is an important procedure with the aging US population presenting with

Abstract:

more aortic stenosis and as many as 10 % of these patients presenting with an abdominal aortic aneurysm at the time of screening.
This procedure has also been shown to be as safe as open aortic valve replacement with lower risks of death, stroke, and
rehospitalization.

Case Report: A 91-year-old female presents approximately one month after transcatheter aortic valve with an acute retroperitoneal
rupture of a known abdominal aortic aneurysm. The patient was taken for an emergent endovascular aortic aneurysm repair and
became suddenly unresponsive and apneic prior to any anesthetic drug administration, the patient was intubated, and rapid
transfusion was started. The procedure was completed successfully with immediate improvement in the patient’s vitals after
deployment of the stent. The patient was recovering well, but five days later had a sudden pulseless electrical activity arrest and
after appropriate but unsuccessful advanced cardiac life support was declared deceased.

Conclusion: While not standard of care, a simultaneous endovascular aneurysm repair during transcatheter aortic valve repair in
select patients seems to be a safe procedure without increase in complications from either procedure completed separately. The
aim of this manuscript is to review the recent success of simultaneous repair and to illustrate that this newer method may improve
outcomes.

Keywords: Transcatheter Aortic Valve Replacement; Aortic Aneurysm Abdominal; Endovascular procedures; aortic rupture;
aortic valve stenosis
Abbreviations: TAVR: Transcatheter aortic valve replacement, AS: Aortic Stenosis, AAA: Abdominal Aortic Aneurysm, rAAA:
Ruptured Abdominal Aortic Aneurysm, EVAR: endovascular aneurysm repair, ADLSs: activities of daily living, PRBCs: packed

red blood cells, PEA: pulseless electrical activity, ACLS: Advanced cardiovascular life support, CKD: chronic kidney disease.
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Background

Transcatheter aortic valve replacement (TAVR) has become
the standard of care for patients with severe aortic stenosis
(AS) at intermediate or high risk for surgical intervention and
has recently been shown to have a lower risk of death, stroke,
and rehospitalization compared to open surgery in low-risk
patients.[1] Patients who undergo TAVR often have
comorbid vascular disease and up to 9.5 % may have
concomitant aortic aneurysm.[2]

While abdominal aortic aneurysm (AAA) is often
asymptomatic, ruptured AAA (rAAA) carries a significant
risk of mortality, two-thirds die before arriving at the hospital,
and only 42 % of those who receive treatment survive.
Elective repair is typically offered when aneurysms reach a
diameter of 5.5 cm or between 5.0-5.4 cm in women, above
which risk of rupture is 5.3 % per year.[3]

Traditionally, concomitant AS and AAA have been addressed
sequentially. However, a growing number of case reports
suggest that a simultancous or “drive-by” endovascular
aneurysm repair (EVAR) during TAVR for those with large
or enlarging AAA is a feasible alternative to a sequential
approach.

Case Presentation

A 91-year-old female presented to a local hospital with 12-
hours of severe, diffuse abdominal pain. History was
significant for severe AS status post TAVR one-month prior,
moderate mitral regurgitation, coronary artery disease,
diastolic heart failure, atrial fibrillation with left bundle
branch block and tachy-brady syndrome status post
pacemaker, and a known AAA. She was found to have a
rAAA and was transferred to the university hospital.

Prior to presentation, she was active and independent,
recovering appropriately from the recent TAVR on apixaban,
but no antiplatelet therapy. Her aortic stenosis was severe
prior to TAVR with a valve area of 0.8 cm? and a mean
gradient of 34 mmHg and was repaired with an Evolut Pro
Plus 26 mm valve through a right common femoral cutdown.
Her medical problems were stable and well managed, and she
was able to perform all activities of daily living (ADLS)
without assistance and had returned to a NYHA Class | status.

Her AAA had been regularly monitored although prior

imaging was not available. CT scan 6 months prior showed a
diameter of 54 x 56 mm (approximately 25 % increase from
43 x 44 mm several years prior). She was due for repeat CT
scan in three months with plan for EVAR. She was now
found to have a 58 x 59 mm aneurysm with infrarenal rupture
and large left perinephric retroperitoneal hematoma. Imaging
of the active extravasation from the rupture was not clear
enough on any one image to include in this paper.

On arrival, the patient was transferred into the hybrid suite for
emergent ruptured EVAR. The patient was hypertensive BP
200/93 mmHg, then after placement of a central line and
without any sedating medications, the patient abruptly
became apneic and unresponsive, and found to be
hypotensive 84/47 mmHg but responsive to vasopressors and
massive transfusion of five units of uncrossed packed red
blood cells (PRBCs), with only transient hypotension during
the case, requiring .08 mcg/kg/min of norepinephrine as the
maximum infusion dose, which was weaned off at the end of
the case. Total operative time was 124 minutes, with 3285
mL of crystalloid and 5 units of PRBCs.

A successful EVAR was performed with a very small type 1a
endoleak and hemodynamic improvement after graft
deployment. Prior to transfer patient was acidotic pH - 7.19
and anemic with a hemoglobin of 6.9 g/dL, but a down
trending Lactate, which increased after arrival in the ICU. It
is likely that her sudden apnea and change in level of
consciousness were due to worsening rupture or loss of
containment in the retroperitoneum prior to the start of the
procedure. Over the next 24 hours, the patient stabilized, and
lactate normalized. On postoperative day five, the patient
became acutely unresponsive and was found to be in pulseless
electrical activity (PEA) arrest. The cardiac rhythm was noted
to be sinus tachycardia with bigeminy. Advanced
cardiovascular life support (ACLS) was initiated. The rhythm
degenerated to ventricular fibrillation and the patient received
multiple rounds of defibrillation as per ACLS algorithm.
Unfortunately, after prolonged resuscitation efforts without
return of spontaneous circulation and no clear cause for PEA,
ACLS was stopped, and the patient was declared dead.
Although re-rupture leading to hypovolemia and PEA arrest
was the most likely cause of death, per report there was no

ultrasound performed at the time of the arrest, and the family
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declined post-mortem examination.
Discussion

This case represents a worst-case scenario for patients with
concomitant AAA and AS. To date, there have been no trials
investigating whether simultaneous TAVR and EVAR
improves outcomes compared to a sequential approach. No
guidelines exist to direct the sequence of management in
patients who require both procedures. The patient was
discharged on apixaban for anticoagulation therapy after
TAVR, which may contribute to increased bleeding in the
event of rupture, but with a new valve and her history of atrial
fibrillation with left bundle branch block the risk of clot must
be weighed against the risk of potential aortic aneurysm
rupture. The timing of the EVAR should also be taken into
consideration as a risk factor. In this case the new valve,
history of arrythmia and plan for repair at 6 months led to the
decision to anticoagulate.

Drive-by EVAR during TAVR was first described in the UK
in 2012 [4] and in North America in 2014 [5]. Since then,
multiple case reports and series have reiterated the feasibility
of simultaneous repair with different configurations of
endografts and valve devices. A 2019 case series of five
patients reported no complications specific to performing
both procedures simultaneously [6]. A number of published
reports were well summarized by Rashid et al. (2017) [7] and
Koutsias et al. (2020) [8]. Overall, simultaneous repair
appears to be feasible, safe, and effective.

Simultaneous repair would be more cost effective and
efficient, eliminating a second procedure, anesthetic, hospital
stay and may improve the patient experience. Repeated
vascular access is a known predictor of complications [9]
which are among the most common adverse events related to
EVAR and TAVR and contribute increase cost and length of
stay [10,11]. Simultaneous repair of AS and AAA via the
same access site could conceivably decrease the risks related
to repeat arterial cannulation.

TAVR may increase the risk of aneurysm rupture, as relief of
AS allows an increase in arterial pressure that can worsen
strain on the aneurysm [12]. The TAVR procedure itself also
presents increased risk for periprocedural complications in

the setting of a narrowed, thrombus laden, or tortuous aortic

lumen. Although the sequence in reported cases has varied
depending on the hemodynamic and anatomic concerns
unique to each patient, performing EVAR prior to TAVR,
when possible, may decrease the risk of embolism, rupture,
or dissection during advancement of the prosthetic valve or
immediately following valve implantation.

AAA is typically well characterized prior to TAVR based on
pre-procedure planning, making it an opportune time to
coordinate care and address two sources of morbidity and
mortality at once. However, it is important to note that a
simultaneous approach necessitates multidisciplinary
coordination which may not be feasible at all medical centers.
Potential drawbacks may include increased operative time
and contrast load. However, recorded procedure times and
length of stay have been comparable to either procedure done
separately [6]. Reported total amounts of contrast medium
during simultaneous repair have also been within reasonable
limits (50-385 mL) [6,8,13]. One case series reported no
instances of acute kidney injury, even in those with chronic
kidney disease (CKD) [6]. A separate patient with CKD
actually demonstrated improved postoperative creatinine,
perhaps due to hemodynamic changes following valve
implantation [14].

Another concern is whether the potential benefits of a
preventative procedure, such as EVAR, outweigh the
immediate procedural risks in elderly patients with limited
life expectancy. Aziz et al. (2016) [13] described a drive-by
EVAR in a nonagenarian who tolerated the procedure without
complication. However, two months later the patient enrolled
in hospice after declining workup for new-onset confusion
and lethargy [13]. This is a reminder that candidates must be
carefully selected, with explicit discussions of goals of care
prior to intervention. However, as life expectancy increases
and endovascular techniques improve, the benefits may
outweigh the risks in select patients.

Conclusion:

Our case highlights a potential consequence of delaying AAA
repair in a patient with enlarging AAA undergoing TAVR.
While data comparing outcomes of simultaneous versus
sequential repair is lacking, a drive-by EVAR may have

prevented aneurysm rupture in this patient. Simultaneous
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repair may also conceivably reduce costs, improve efficiency,
and reduce risk of vascular complications for those who
would otherwise need sequential TAVR and EVAR.

The number of patients with concomitant AS and AAA
undergoing TAVR will continue increasing as TAVR
becomes more prevalent. Further investigation is necessary to
determine whether simultaneous repair should become
standard of care in those with large or enlarging AAA.

This paper was considered exempt from IRB permission. The
patient’s next of kin consented for the use of all included
information for the purposes of publication of this

manuscript.
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